The albumin fraction of rat testicular fluid stimulates steroid production by isolated Leydig cells.
Rat testicular fluid (rTF), but not rat serum (rS) or plasma (rP) can further increase within 4 h maximally luteinizing hormone (LH)-stimulated or 22 R-hydroxycholesterol-supported pregnenolone production by immature rat Leydig cells in vitro. This effect of rTF is dose dependent (0.05-1.2% protein, w/v) with an increase up to 4-fold. The objective of the present study was to isolate and characterize the bioactive factor(s) in rTF. After sequential ammonium sulfate fractionation, gel filtration chromatography on Superose 12 and affinity chromatography on concanavalin A-Sepharose it was shown that the albumin fraction was a major biologically active fraction in rTF. The relative specific activity in these fractions was never greater than 1.3-1.4, which is in agreement with the purification factor required to obtain pure albumin from rTF. Commercially obtained albumin fractions from human, bovine and rat sera, up to 99% purity, also increased Leydig cell steroid production more than 3-fold when added in concentrations between 0.1 and 1% w/v in combination with LH or 22R-hydroxycholesterol. Other proteins such as hemoglobin and ovalbumin were not effective in stimulation of steroid production. Bovine serum albumin (bSA, fraction V) at concentrations of 0.25 and 1.0% (w/v), had no or minor effects on LH-stimulated steroid production by rat granulosa cells or adrenocorticotrophic hormone (ACTH)-stimulated steroid production by rat adrenal cells. These findings indicate that albumin itself or minor compounds copurified with albumin represent the main biologically active component in rTF for short-term stimulation of Leydig cell steroid production. Since bioactivity could not be demonstrated in serum which contains similar amounts of albumin as rTF, inhibitory compounds may be present in rat serum.